The effects of corn fiber intake (6 and 12 g/day for 10 days) on the fecal weight, moisture, neutral detergent fiber (NDF), pH, micro flora and /3-glucuronidase activity, and on the serum lipids were investigated in five healthy men. Fecal weight and NDFincreased depending on the fiber dose, whereas fecal moisture decreased. No remarkable change in fecal microflora was observed. Fecal figlucuronidase activities (per gram of wet feces and daily output) were dose-dependently decreased by corn fiber intake. The levels of serum lipids did not change. These results show that corn fiber intake yielded an increase of fecal weight and a reduction of fecal /?-glucuronidase activity.
Dietary fiber (DF) is the dietary component
derived from plant polysaccharides which resist human digestion.
Many studies of DF have been carried out, since Trowell reported on a correlation betweenthe amountof DF intake and an occurrence of geriatric disease,1~3) These epidemiological studies have consistently implicated environmental factors in the etiology of the disease. Corn fiber, which is high in DF content and low in phytin content, is refined mechanically from a corn hull. Corn fiber reduces the levels of serum cholesterol4) and shortens the gastrointestinal transit time. 5) DF has been considered to affect the human intestinal micro flora.6 7) However, some workers8'9) have reported that the intestinal flora did not change when volunteers were fed with DF. It is widely known that the bacterial enzyme activities in the intestinal tract were decreased by DF intake.10'11* Regulation of the enzymeactivities of intestinal bacteria has been considered to depress the occurrence of 2625 colon cancer. 12 13) In this report, we present the effect of corn fiber on the fecal micro flora, weight, moisture content, NDF content, pH, /?-glucuronidase activity, and the levels of serum lipids in five healthy men.
Materials and Methods
Subjects. Five healthy male volunteers (age: 25~38, average 30.6 years old) were given Japanese-style diets (the DF intake was 16.2+1.2g/day, calorific content was 2,300+234kcal/day, and caloric percentage of fat was 30.0 ± 1.4%) at the same cafeteria. The diet of each subject was recorded during interviews. The corn fiber (Cellfer P00, Nihon Shokuhin Kako Co., Ltd., Tokyo) used in this study was refined mechanically from the corn hull prepared from dent corn at the wet milling process of corn starch production. Table I shows the composition of the corn fiber. The concentration of total DF was analyzed by the methods of Prosky14) and Van Soest.15 16) First of all, the volunteers were given no corn fiber for 10 days. After that, they were given 6 g/day of corn fiber (containing 5 g ofNDF) suspended in a hot drink after every meal for 10 days. Subsequently, they were given 12 g/day of corn fiber (containing 10g of NDF) suspended in a hot drink after every meal for 10 days. Finally, they were given no corn fiber for 10 days. In each period, the fecal weight and pH for seven days (from day 4 to day 10), and the micro flora, water content, NDFcontent and /?-glucuronidase activity in the feces were obtained from each volunteer during the experimental terms, and the levels of serum lipids were An aliquot (0.05 ml) of each dilution was plated on each medium used. M10 agar was prepared by using the "plate-in-bottle" method, and other media by a steelwool-jar filled with 100% CO2. TS, trypticase soy (BBL); DHL, deoxycholate-hydrogen sulfide-lactose; TATAC, triphenyltetrazolium-azide-thallous sulfate-acridine orange-crystal violet; PEES, phenylethyl alcohol-egg yolkStaphylococcus no. 1 10 (EIKEN); P, potato dextrose; M10, medium 10; EG, Eggerth Gagnon; BL, glucose- calculated, using the data from the five subjects for seven days (from day 4 to day 10). The other experimental results were calculated using two sets of data (day 7 and day 10)
from the five subjects, because there was no difference between two sets of data in the same period. For the statistical evaluation of the data, each period mean was compared with both controls using Student's f-test.
Results

Fecal flora
During all periods, none of the volunteers had any abnormal conditions such as diarrhea
and flatulence. Tabel III shows the effect of corn fiber intake on fecal micro flora, and 2627 Table IV shows the percentage of fecal micro flora to total bacteria and the frequency of occurrence. No significant change in any of the bacterial groups throughout each period was observed.
Properties offeces Table V shows the effect of corn fiber on the properties of feces throughout the experimental periods. Fecal weight increased significantly (/?<0.05) depending on the dose of corn fiber, and in the case of the 12g/day period, its weight was about 1.4 times that before fiber intake. After the corn fiber intake was stopped, the fecal weight returned to the levels before intake. Fecal pH value did not change throughout the experimental periods.
Fecal water content decreased whenthe volunteers were given corn fiber. However, no dosedependent difference in water content was found. Fecal NDF content increased significantly (/?<0.01) with the intake of 12g/day.
fi-Glucuronidase activity
Fecal^-glucuronidase activity per gram of wet feces decreased dose-dependently, and its daily output also decreased. In particular, its Values are the average of two sets of data for fecal flora in each period (means± SDof log bacterial counts per wet feces). a Frequency of occurrence: (number of subjects with organisms detected/number of subjects examined) x 100. Values are the average of two sets of data for fecal flora in each period. Values are means ± SD. /?-Glucuronidase activity was measured by using lO mMphenolphthalein-/?-D-glucuronide (Sigma Chem.). * Measurement of 5 subjects' data for 7 days in each period. ** Measurement twice of 5 subjects' data. *** Percentage on a dry matter basis. a Significantly different from be for fiber intake (/?<0.05). b Significantly different from after fiber intake (p <0.05).
activity per gram of wet feces decreased significantly (/?<0.01).
Serum lipids
The level of serum lipids did not change throughout the experimental periods. The concentrations of total cholesterol and phospholipids tended to decrease with a high intake of corn fiber.
Discussion
In this study, the fecal weight increased with corn fiber intake. jS-Glucuronidase activity has been shown to be associated with a wide variety of intestinal bacteria including enterobacteria, bifidobacteria and bacteroides.44)
The relationship between DF intake and fecal jS-glucuronidase activity is being investigated very actively, but there is no consistency.43)
Decreasing the activity of/?-glucuronidase by corn fiber intake is useful for the host, but a precise reason for the cause of this activity decreasing has not been obtained. Since the fecal micro flora did not change in this study, decreased activity might have resulted from the suppression of bacterial metabolism. It is possible to regulate the bacterial enzyme activity that produces the toxic or genotoxic compounds by corn fiber intake.11'43* More detailed experimental research on changes of the population and the metabolism of the /?-glucuronidase active strains are required. The change of other bacterial enzymes such as /?-glucosidase and nitroreductase is also an important subject for future study.
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